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Infueuce of Board Construction on the Flexural
Creep Behavior of Composite Boards Made
with Wood Fibers and Particles*!

Liu JiaN*2, Shigehiko SUZUKI*® and Fujiichi SarTo*?

Flexural creep behavior of ten laboratory composite boards made with softwood fibers and sugi
(Cryptomeria japonica D. Don) particles was evaluated under a natural interior climate. The relative
creep of the tested composite boards decreased linearly with an increasing bending properties ratio
(MOE/MOR).

Among the tested boards, homogeneous fiberboards showed the greatest relative creep, and
homogeneous strandboards had the smallest one.

As for the effects of the stress level on the creep behavior, which was measured on the three kinds
of composite boards (No. 2, 5, 6) made with the same materials (50 percent fibers and 50 percent
shavings), the three-layer board made with fibers for the surfaces had a tendency to increase in
relative creep more sharply than did the other two boards with increasing stress levels.

Keywords : composite board, flexural deformation, relative creep, stress level.
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Table 1. Descriptions of ten laboratory-made composite boards.
Fiber-particle mixing ratios .
Bl\(l)g;é Fibers Particles % conggﬁégions A(gzlszlsve
% shavings® strands®
1 100 0 0 Homogeneous Phenolic
2 50 50 0 V4 Vi
3 50 50 0 n Melamin-Urea
4 0 100 0 n Phenolic
5 50 50 0 Three-layer (pfp)® Vi
6 50 50 0 N (fpf)® ”
7 50 0 50 Homogeneous 7
8 0 0 100 Y/ n
9 50 0 50 Three-layer (pfp) Vi
10 50 0 50 Vi (fpf) n

@ Fibers : Pressure-refined softwood fibers (supplied by Hokusin Co. Ltd). ® Shavings: Sugi hammermilled
disc-cut flakes (0.42 mm thick X 3.1 mm wide X13.8 mm long). © Strands: Sugi disc-cut flakes (0.5 mm thick X
10 mm wide X 50 mm long). @ Three-layer board made with 25% of particles on each surface, and 50% of fibers
in the core-layer (pfp). © Three-layer board made with fibers for surfaces and particles for core-layer (fpf).
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Fig.1. Room temperature and relative humidity

(RH) changes during the creep tests.
Note: Arrows show the first day for each set of
creep test.
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Table 2. Physical and mechanical properties of the tested composite boards.
Board SG MOR MOE 1B Thick. swell. Springback

No. e kgf/cm? X103 kgf/cm? kgf/cm? (24h) % %
1 0.65 360 27.5 8.7 14.9 9.1

) (71.9)® (2.9 (1.8) (4.1) (3.6)

2 0.65 323 32.4 9.7 20.9 12.6

i (37.3) (4.7 2.3 1.1 (0.6)

3 0.62 249 27.2 7.8 10.3 5.8

i (34.1) (3.9 (2.3 (4.6) 1.1

4 0.70 326 37.9 18.7 16.4 9.4

i (39.3) (3.3 (1.8 (3.0) (1.6)

5 0.65 215 24.7 9.3 21.4 12.9
: (28.5) (4.5) (1.0) 1.n (1.0)

6 0.64 441 38.8 8.7 19.0 11.5

' (50.6) (4.2) (2.2) 1.7 (1.0)

7 0.64 359 38.7 7.5 20.9 12.4

’ (62.5) (5.9 (1.6) (4.5) (3.2)

8 0.74 365 48.8 10.1 23.9 14.8

i (43.3) (10.0) (0.6) (5.2) (4.8)

9 0.70 330 42.5 8.5 20.3 13.3

i (70.7) (7.7 0.7 (4.1) (1.9)

494 45.7 7.7 21.9 13.6

10 0.7 (57.9) (5.0 ©0.3) 4.1) @.4)

® Values in parentheses are standard deviations.

Legend: S.G.: Specific gravities, MOR : Moduli of rupture, MOE: Moduli of elasticity, IB: Internal bond

strengths, Thick. swell. : Thickness swellings.
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Fig. 2. Effects of particle to fiber mixing ratios on

the relative creep of homogeneous boards
made with fibers and particles.
Relative creep at the loading time of 221 h.
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Fig. 3. Effects of board layer constructions on the
relative creep of homogeneous boards
(MDF) and three-layer boards made with
509% fibers and 50% particles; fpf and pfp.
Note: Relative creep at the loading time of 221 h.
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Fig. 6. Relationships between the bending property
ratios (MOE/MOR) and relative creeps of
the tested composite boards.

Note: Board properties: See Table 2. Relative

creep at loading time 221 h.
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